ARtIcLe INfO _________________________________________________________ ___________________ Purpose: We evaluated the efficacy of perioperative mitomycin C (MMC) instillation to improve subsequent bacillus Calmette-Guérin (BCG) instillation efficacy in intermediate and high risk patients with non-muscle invasive bladder cancer (NMIBC).
INtRODUctION
Bladder cancer (BCa) is a non-muscle invasive papillary tumor in 75-85 % of cases (1) . The recurrence and progression rate after transurethral resection of bladder tumors (TURBT) are 50-70% and 10-15%, respectively (2) . Risk factors for tumor recurrence and/or progression are tumor localization, tumor size, prior recurrences, presence of tumor at first follow-up cystoscopy, stage, grade and associated carcinoma in situ (CIS) (2) . In an attempt to decrease the risk of recurrence and to prevent or delay progression to muscle invasive disease, presently published clinical guidelines recommend that patients should receive adjuvant intravesical instillations of chemotherapy or immunotherapy after TURBT. Additionally, the European Association of Urology (EAU) guidelines strictly recommend that one immediate post-operative instillation of chemotherapy should be given to all patients after TURBT of presumably non-muscle invasive bladder cancer (3) .
Bacillus Calmette-Guérin (BCG) instillation is generally regarded as the most effective treatment for patients with high-risk tumors. EAU guidelines again recommend immediate instillation of chemotherapy before intravesical BCG instillation in patients at an intermediate or high risk of tumor progression (3) . However, a recent study has shown that for the high risk patients with non-muscle invasive bladder cancer (NMIBC) a single instillation of perioperative intravesical chemotherapy before subsequent BCG instillation would not influence the progression or recurrence rate compared with patients treated with BCG therapy only (4) . In this prospective, randomized study, we have tried to evaluate the efficacy of perioperative mitomycin (MMC) instillation to improve subsequent BCG instillation efficacy in intermediate and high risk patients with NMIBC.
MAteRIALS AND MetHODS
From November 2004 to May 2006 all consecutive patients who had undergone TURBT at our center for pathologically confirmed stage Ta, T1 urinary bladder cancer were selected for this study. Patients with intermediate or high risk for recurrence and progression according to the EAU guidelines were included (5). Patients with stage pTaG1or pTaG2 tumors were included into the study population, only if they had a tumor size > 3 cm or recurrent or multifocal tumors. Patients with CIS, pTaG3 tumors and all pT1 tumors were included in the study. All patients with TaG3 or T1G3 tumors underwent a second-look resection. These patients were included into the study only if the second-look resection revealed no muscle invasive disease. Additional prerequisites for inclusion were normal liver and kidney function tests, no instillations of chemotherapy or immunotherapy during the previous 6 months before entering the study and ability to follow the instillation and follow-up schedules. Histopathologic evaluation was done according to the 1997 TNM classification and 1998 WHO/International Society of Urologic Pathology scale.
Exclusion criteria were muscle-invasive bladder tumor, evidence of lymph node metastasis or distant metastasis, upper urinary tract tumors, tumors that could not be completely removed transurethral, presence of a second primary malignancy, pregnancy and immune deficiency.
Informed consent was obtained in all cases. The study was approved by the respective institutional review boards.
Treatment and Randomization Schedule
After complete transurethral resection of all visible lesions, patients were randomized into 1 of 2 treatment groups. In group A, patients were treated with TURBT plus MMC (40 mg MMC in 40 mL saline was administered within 6 hours of surgery) followed by delayed BCG instillations (once a week for 6 weeks, 5 x 108 colony-forming units in 50 mL saline) at least 15 days from TURBT. Patients in group B were treated with TURBT plus delayed BCG instillations (once a week for 6 weeks, 5 x 108 colony-forming units in 50 mL saline). Patients were instructed to retain the installation volume for at least 60 min. but not longer than 2 hours.
Patient Follow-up and Study End Points
Follow-up consisted of cystoscopy, urinary cytology and ultrasonography every third month for the first 2 year and, if there was no recurrence, every 6 month until 5 year from the beginning of the treatment. The primary end points were recurrence-free interval, defined as the time from randomization to the date of histologically confirmed recurrence and recurrence rate. Progression was defined as muscle invasive tumor or metastatic disease.
Statistical Analysis
Analyses were performed using a SPSS software package (version 11.0 for Windows, SPSS Inc., Chicago, Illinois). Data were expressed as numbers and percentages for discrete grade tumors was 32% in group A and 23% in group B (p = 0.41). Mean number of tumors (p = 0.08) and percentage of multifocal tumors was higher in group B (p = 0.45) but these differences were not statistically significant as well. Median follow-up was 41.3 months (range 8 to 64) in group A and 40.9 months (range 6 to 68) in group B.
Recurrence rates was 36% (9 of 25) and 19.3% (5 of 26) in group A and B, respectively (p = 0.052). Median time to the first recurrence was 8 months in group A and 7 months in group B without any difference between two groups (p = 0.12). Kaplan-Meier analysis for recurrencefree survival showed no significant differences between group A and group B (log rank = 0.959) ( Figure-1 ). Multivariate analysis indicated that tumor size, tumor stage, previous recurrence rate, presence of CIS and tumor grade were independent prognostic factors for the development of recurrence (Table-2) . Age, sex, multifocality and single dose MMC instillation were not shown to be associated with decreased rate of recurrence.
One patient in each group had progression to invasive disease and radical cystectomy was performed in these 2 cases. Both patients variables and as means ± SD for continuous variables. The chi-square analysis or Fishers exact test were used to assess the significance of differences between dichotomic variables. Continuous variables were compared by Student's t test or Mann-Whitney U test. The log rank test was used for multivariate analysis. Multivariable Cox proportional hazards regression was used to investigate whether instillation of mitomycin C was associated with recurrence of urothelial carcinoma and the outcome was adjusted for age, sex, tumor stage, size, grade, previous recurrence rate, presence of CIS and multifocality. KaplanMeier curves were developed to compare recurrence free survival estimates of the two groups. The limit of statistical significance was defined as p < 0.05.
ReSULtS
During the study period 109 patients had undergone TURBT and 51 of them were enrolled in this study. There were 25 and 26 patients in group A and group B, respectively. Summary of clinical data of the two groups are shown in Table- had T1G3, multifocal urothelial carcinoma and progression was observed at 11th and 16th months after randomization. The two groups had similar rates of side effects (p = 0.457). No pain or difficulty in urination was observed related to MMC instillation. Only 2 patients in group A and 3 patients in group B complained of dysuria.
DIScUSSION
The etiology and primary risk factors of BCa are well understood, but its high rate of recurrence and considerable progression rate complicate treatment, with implications for costs and health-related quality of life. Although intravesical adjuvant or prophylactic treatment is well established and part of the routine in the clinical treatment of patients with NMIBC, the optimal treatment strategy is still under debate (5, 6) .
In a meta-analysis of seven randomized trials, Sylvester et al. suggested that one immediate instillation of chemotherapy after TURBT decreased the percentage of patients with recurrence by 12% and the odds of recurrence by 39% (7) . Although this meta-analysis and the European Association of Urology Guidelines on Bladder Cancer recommend a single immediate postoperative installation of chemotherapy in all cases of NMIBC and adjuvant intravesical immunotherapy with BCG in patients with high risk NMIBC (1), interestingly, there is no sufficient data about whether the early single dose chemotherapy improves the delayed BCG installation efficacy. In only one prospective, randomized study this point has been studied and it concluded that there was no statistically significant differences in terms of disease-free time and recurrence rate between high risk patients with NMIBC who had undergone preoperative epirubicin instillation plus delayed BCG and those who had undergone delayed BCG alone (4). Therefore, the authors suggested that the use of early single dose instillation of intravesical therapy does not seem advisable in all cases of NMIBC (4) . In that well designed study, patients with high grade pT1 bladder cancer were excluded and maintenance BCG was given to all patients. In our study, we did not exclude patients with T1 high grade disease and all patients with high grade tumors underwent a second-look resection. These patients were included into the study only if the secondlook resection revealed no muscle invasive disease. Additionally, Cai et al. gave maintenance BCG to all their patients. In our study, we did not give maintenance BCG to our patients. Although maintenance BCG is the preferred treatment after TURBT of high risk NMIBC, in an editorial, Herr HW examined the strength of the evidence for routine use of maintenance BCG to prevent tumor progression and he concluded that critical analysis of the evidence does not support the liberal use of maintenance BCG as currently practiced (8) . However, we should state that 2012 EAU guidelines recommend that patients with high risk of progression, for whom cystectomy is not carried out, BCG including at least 1 year maintenance is indicated and today this mode of therapy represents the clinical practice in such cases (9) .
In our study, we have found no statistically significant difference in terms of diseasefree survival, recurrence rate and median time to first recurrence between patients who were treated with early single dose instillation of MMC plus delayed BCG and those who were treated with only BCG. Multivariate analysis indicated that tumor size, tumor stage, previous recurrence rate and tumor grade were independent prognostic factors for the development of recurrence, but age, sex, and single dose MMC instillation were not shown to be associated with decreased rate of recurrence. One patient in each group had tumor progression during follow-up. Our findings are consistent with the similar study performed by Cai et al. (4) . In that study, chemotherapeutic agent was epirubicin for early single dose instillation and there was no statistically difference between two groups. We, like Cai et al., think that the efficacy of BCG therapy on high risk bladder cancer is probably not modified by perioperative single dose instillation of chemotherapeutic agent due to the more frequently reported resistance of high risk bladder cancer to chemotherapeutic agent compared to BCG (5).
Early single dose MMC installation is not a treatment without side effects (10) , at the same time it has also a cost. The present study and the study by Cai et al. suggest that early single dose perioperative instillation of chemotherapeutic agent followed by BCG in comparison to those who had undergone delayed BCG alone in the management of high risk NMIBC have no significant advantages in terms of disease-free time and recurrence rate. We think that well-conducted randomized phase 3 trials are needed in order to definitely determine the value of an immediate instillation to intermediate and high risk patients.
cONcLUSIONS
The present study showed no statistically significant difference in terms of disease-free survival, recurrence rate and median time to first recurrence between intermediate or high-risk patients with NMIBC who were treated with early single dose instillation of MMC plus delayed BCG and those who were treated with only BCG. 
